Here, we examine the energy as a function of torsion about the bond connecting the heterocycles of SSKC-513 (θ of Figure 4 in the main text). The molecular structure was optimized using density functional theory with the B3LYP functional and 6-21G basis set. A constraint was applied to the torsional angle to allow a scan of energy versus θ. The thick black line of Figure S1 shows that DFT theory predicts a torsional angle of 52 o with a barrier of approximately 2 kcal/mol for the rotation through 90 o . The corresponding population at room
temperature is shown in Figure S2 . From these results, we conclude that angles between 30 o and 80 o are well-sampled by the dye at room temperature.
The energy and optical intensity of the two lowest excited states depend only weakly on torsional angle. Figure S3 shows that these states are nearly degenerate and only weakly dependent on angle over the populated range of 30 o to 80 o . Figure S4 shows the orbitals that contribute to the lowest-energy excited states in the presence of K + . The lowest-energy excited state is bright and predominantly a HOMO→LUMO transition, with the HOMO and LUMO residing primarily on the large heterocycle. This state therefore retains the character of the N state observed in the absence of K + . The 2 nd and 3 rd excited state lie more than 0.7 eV higher in energy and involve promotions to the LUMO from the HOMO-1, HOMO-2, and HOMO-3. This suggests that binding of K + substantially raises the energy of the less-intense state and leads to state mixing with other high-lying excited states. The result that is of most relevance to the use of SSKC-513 as a K + detector is that the lowest-energy state in the presence of K + is both optically bright and well-separated from other excited states. The results therefore predict binding of K + to substantially enhance fluorescence.
The end of this Supplement includes a side-by-side comparison of the frontier orbitals of SSKC-513 in the absence and presence of K + , along with further details on the orbital contributions to the excited states. within the experimental range. [3] [4] [5] Screening of the ionic charge due to solvent was included by dividing the charge by the dielectric constant, q/ . For pure water, ≈ 80, while for organic media ≈ 2. Since the ionic charge is partially screened by water, values of q/ between -1/3 and 1/3 were considered. Figure S6 shows the dependence of the two lowest excited states of SSKC-513 on the magnitude of the point charge. For a positive charge, the lowest state is bright, and the molecule is predicted to be highly emissive. In the absence of a charge or in the presence of a negative charge, the lowest state is less intense and so the molecule is predicted to be less fluorescent.
The effects of a point charge on the parent three-fold symmetric molecule are shown in Figure S7 . The effects of the point charge on the energies of the two lowest states is simlar to that of SSKC-513 ( Figure S6 ) however, in the parent, both states carry significant optical intensity. This is the same behavior as seen in the DFT calculations.
The agreement between DFT and semiempirical methods regarding the nature of the lowest excited states and the effects of a point charge on these states, provides strong support for the mechanism proposed here regarding sensitivity of fluorescence to the presence of the ion. 
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